Produced Water Quality  Total Dissolved Solids (TDS) in a wide range of < 1,000 ppm to > 200,000 ppm, depending on produced water source and type  Water salinity mainly from NaCl but other major and trace cations and anions also exist  Significant organic impurities (suspended, colloidal, and dissolved aromatic and aliphatic species) exist in oilfield brines  Oilfield brines usually have high TDS values. In Illinois, more than 2/3 of samples had TDS values larger than 100,000 ppm  Produced water from coal-bed methane usually has better quality than oilfield brines  TDS of produced water from CO 2 sequestration varies in a large range, can be larger than 200,000 ppm 
IL oilfields produced water quality
Source: Knutson, Dastgheib et al., 2012 Produced Water Treatment Cost  For 5 mgd (million gallon per day) plant capacity estimated cost of treatment is: ~$10-$20/1,000 gal for brackish coal mine water to ~$25-$45/1,000 gal for high TDS (~100,000 ppm) oilfield brine D Produced Water Treatment Cost, $/1000 gal RO (ZLD) Flash ( o Thermal distillation systems: 28-83 kWh/m 3 (thermal) plus additional electrical energy  Significant improvement for increasing energy efficiencies of desalination systems especially for thermal distillation systems is possible Sources: Elimelech and Phillip, 2011; Mezher et al., 2011; Wikipedia, 2015 o Evaluate techno-economic feasibility of the proposed process through process simulation, thermodynamic analysis, and cost estimation studies o Design, assemble, and test a system for SC salt precipitation o Design, assemble, and test a system for SC steam purification by a membrane distillation system o Prepare, characterize, and test carbon membranes (e.g., graphene, carbon nanotubes) o Perform sampling, characterization, and pretreatment of different produced water samples o Treat different produced waters to high quality water using fabricated supercritical salt precipitation and membrane distillation system
o Evaluate feasibility of an integrated, supercritical cogeneration system for costeffective treatment of produced water from CO 2 sequestration, oilfields, and CBM recovery  Used Chemcad simulation to perform simulations and mass/energy balances  Performed simulations for a 550 MW integrated SC system for coal-fired (Illinois # 6 coal) and NG-fired boilers  Assumed saline water input at 3 levels: 30,000 ppm, 100,000 ppm, and 200,000 ppm TDS Techno-Economic Evaluation  For cost estimation both operating cost (power loss penalty) and capital cost for boiler and feed water modification are considered. Two cases are also considered: with or without assuming a credit for the salt and water products  The cost of produced water treatment even with a 100% capital cost increase assumption for boiler and feed water systems is in the range of $8.6-$11.6 per kgal that is significantly lower than the treatment cost by conventional methods Cost of produced water treatment by the co-generation process assuming 100% cost increase for boiler and feed water system (no credit for water and salt products), $/kgal treated water 9.5 10.4 11.6 8.7 8.9 8.6
Cost of produced water treatment by the co-generation process assuming 100% cost increase for boiler and feed water system (assuming credit for water and salt products), $/kgal treated water 2.7 -8.0 -25.3 1.9 -9.5 -28. 
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